We have previously demonstrated that gonadectomy either prior to (early) or after (late) puberty elevated ethanol consumption in males to levels similar to intact adult females-effects that were attenuated by testosterone replacement. To assess whether alterations in the aversive effects of ethanol might contribute to gonadectomy-associated increases in ethanol intake in males, the present study examined the impact of gonadectomy on conditioned taste aversions (CTA) to ethanol in male and female Sprague-Dawley rats. Animals were gonadectomized, received sham surgery (SH) or non-manipulated (NM) on postnatal (P) day 23 (early) or 67 (late) and tested for CTA to ethanol in adulthood. Water-deprived rats were given 1 hr access every-other-day to 10% sucrose followed by an injection of ethanol (0, 1 g/kg) for 5 test sessions. Test data were analyzed to determine the first day significant aversions emerged in each ethanol group (i.e., sucrose intakes significantly less than their saline-injected counterparts). Early gonadectomized males acquired the CTA more rapidly than did early SH and NM males (day 1 vs 3 and 4 respectively), whereas a gonadectomy-associated enhancement in ethanol CTA was not evident in late males. Among females, gonadectomy had little impact on ethanol-induced CTA, with females in all groups showing an aversion by the first or second day, regardless of surgery age. These data suggest that previously observed elevations in ethanol intake induced by either pre-or post-pubertal gonadectomy in males are not related simply to gonadectomy-induced alterations in the aversive effects of ethanol indexed via CTA.
Introduction
Alcohol is one of the more commonly used drugs of potential abuse, with approximately half of the U.S. population (i.e., 50.9%) aged 18 and older being regular drinkers in 2010 [1] . Unfortunately, adults are not the only age group to consider when examining alcohol consumption patterns. For example, the 2012 Monitoring the Future Study demonstrated that 13%, 27%, and 40% of 8 th , 10 th , and 12 th graders, respectively, consumed at least one alcoholic drink in the month prior to the survey [2] . Indeed, when adolescents drink, they consume more per drinking episode than do adults [3, 4] . While the detriments of adolescent drinking are multifaceted, there may be an evolutionarily conserved biological component, with higher alcohol consumption rates during adolescence than in adulthood also frequently observed in the rodent literature [5, 6] . Elevated levels of alcohol consumption during adolescence is particularly troubling given that heavy ethanol exposure at this time has been reported to disrupt frontal cortical and hippocampal development in rodents (see [7, 8] for reviews) and to be associated with disrupting neurocognitive functioning in humans (see [9] for review). Thus, it is important to understand why this developmental transition from immaturity to maturity is associated with increased alcohol use relative to other ages.
Because of ethical issues associated with administration of alcohol to underage youth, substantial research has utilized animal models to examine adolescent-typical alcohol intake and sensitivities and their contributors. Use of even simple (e.g., rodent) animal models of adolescence is supported by evidence that many of the hormonal, neural, and behavioral changes characteristic of this developmental transition has been relatively highly conserved across species (see [10, 11] ). Preclinical studies using rodent models have demonstrated differences in sensitivity to the rewarding and aversive effects of ethanol in adolescents and adults, providing some insight into the possible reasons for why this developmental period is associated with elevated ethanol intake. For example, adolescents may consume greater quantities of ethanol than adults in part because they are more sensitive to the positive effects of ethanol, indicated by the facilitation of social behavior seen at low doses of ethanol [12] , while being less sensitive to the negative/aversive consequences of ethanol that emerge at more moderate ethanol doses and that may normally serve to constrain intake levels (e.g., conditioned taste aversion) [13, 14] .
Age differences in ethanol intake are influenced by sex. In adulthood, female rodents generally consume greater amounts of alcohol (g/kg basis) than their male counterparts [5, 14] ; such sex differences in ethanol intake patterns are less clear during adolescence, if evident at all [14] [15] [16] . Although the directionality of sex differences in ethanol intake in adults is opposite in humans (in terms of number of drinks consumed) than is seen in rodent studies, a similar ontogenetic pattern for the emergence of sex differences in intake is apparent. That is, the drinking levels of males and females are similar up until the age of 17, with sex differences in intake emerging during late adolescence [17] . Among the factors that could contribute to the appearance of more marked sex differences in ethanol intake later in adolescence and into adulthood could be increases in pubertal (e.g., gonadal) hormones (see [18] for review). Consistent with this possibility, boys and girls who mature early sexually have been shown to demonstrate higher levels of alcohol use [19, 20] . Individual differences in general maturational rate, however, may influence not only pubertal timing but timing of non-pubertal-related neurobehavioral developmental processes as well, complicating interpretation of such data.
To explore specific consequences of gonadal hormone-dependent pubertal maturation, preclinical studies have examined the emergence of adult-typical sex-dependent behaviors in gonadectomized rodents. This approach has yielded evidence for pubertally-dependent hormone effects on a number of sex-typical reproductive and non-reproductive (e.g., aggression, anxiety) behaviors in adulthood, suggesting an "organizational" role for gonadal hormones at puberty on the neural systems underlying these behaviors (see [21] for review). This approach has also been used to examine the role of pubertal gonadal hormones in mediating sex-related differences in ethanol intake and sensitivity that emerge after adolescence/post-pubertally [22] [23] [24] . Our laboratory has recently shown that while ovariectomy either pre-pubertally or in adulthood had little impact on ethanol consumption in female rats, males gonadectomized either pre-or post-pubertally demonstrated patterns of ethanol intake in adulthood similar to females [22] . Furthermore, following testosterone replacement, ethanol intake levels of gonadectomized adult males were reduced to levels similar to those seen in sham-operated males [23] . Given that similar intake-enhancing effects were seen after pre-as well as post-pubertal castration, with these effects attenuated by testosterone replacement prior to testing in adulthood, these data support an "activational" rather than a pubertally-related "organizational" role for gonadal hormones on ethanol intake in males.
To assess whether gonadectomy-related alterations in ethanol intake in males may be related to alterations in the aversive effects of ethanol, the present study examined the impact of gonadectomy on conditioned taste aversions (CTA) to ethanol in male and female SpragueDawley rats. CTA has been used frequently to index the aversive (or dysphoric) properties of drugs by pairing a novel taste stimulus (conditioned stimulus) with the drug (unconditioned stimulus) (see [25] for review). It has been shown that ethanol intake is negatively correlated with CTA [26] -i.e., ethanol's aversive properties may curb ethanol intake. Therefore, if the elevated ethanol consumption previously observed in gonadectomized males [22] [23] [24] was related to a decrease in ethanol-related dysphoria, then ethanol-induced CTA should be less pronounced in gonadectomized relative to shamoperated males. Given that previous results from our laboratory demonstrated that prepubertal gonadectomy blocked the normal developmental decline in ethanol intake evident in males in adulthood while not impacting ethanol intake during adolescence [22] , the current study focused on CTA to ethanol in animals tested in adulthood following either preor post-pubertal gonadectomy.
Materials and Methods

Subjects
A total of 240 male and female Sprague-Dawley rats derived from our breeding facility were used in the current experiments. On postnatal day (P) 1, all litters were culled to 8-10 pups with a sex ratio of six males and four females kept whenever possible. Pups were weaned on P21, pair housed with same-sex littermates, and given ad libitum access to food (Purina Lab chow, Lowell, MA) and water in a temperature-controlled vivarium with a 14:10 hr lightdark cycle (lights on at 0700 hr). At all times animals were treated in accordance with guidelines for animal care established by the National Institutes of Health under protocols approved by the Binghamton University Institutional Animal Care and Use Committee.
Experimental Design
Ten subjects were placed into each of the 24 experimental groups defined by the 2 age of surgery (early, late) X 2 sex X 2 ethanol dose (0, 1 g/kg) X 3 hormonal status (gonadectomy [GX] , sham-operated [SH], non-manipulated [NM] factorial, with no more than one animal from a litter being placed into any given experimental group.
Surgery
Animals were anesthetized using isoflurane (3.5% initially) and maintained at surgical levels of anesthesia throughout the surgery via nose cone supplementation (3% repeated as necessary). For castration in males, each testis was removed, a suture made in each tunic and in the inguinal ring (to prevent possible herniation), and the incision closed with Vetbond tissue adhesive (3M, St. Paul, MN). For ovariectomies, an incision was made on the dorsal side of the animal, caudal to the last rib and through the skin perpendicular to the midline. On each side of this incision, an opening was made in the muscle wall via blunt dissection, with the oviduct on each side sutured proximal to the ovary, the ovary excised, and the muscle wall sutured. For SH surgeries, animals were anesthetized and an incision was made; however, the reproductive tissue was not manipulated nor the gonads removed. At the time of surgery and then again in the afternoon, animals received a subcutaneous injection of the anti-inflammatory agent, ketofen (5 mg/ kg); this two-injection procedure was repeated the following day. Following surgery, animals were given a subcutaneous injection of saline and were returned to their home cages, with a wire-mesh divider used to separate each housing pair for a recovery period of approximately 72 hours. On the fourth day, the divider was removed, and subjects were left undisturbed until testing in adulthood (P74).
Procedure
Experimental subjects were re-housed on P21 (early: pre-pubertal) or P65 (late: postpubertal) with a same-age non-littermate of the same sex. Two days later, animals received either GX or SH surgery, or were left alone (NM). Beginning on P74 (between the hours of 10am and 1pm), and continuing every other day throughout the procedure, each pair of animals was water deprived 50%. To calculate water deprivation, water intake for each pair of animals over the previous 24-hr period was measured and half of this amount was provided in a 100-ml bottle. Twenty-four hours after the onset of the water deprivation period, each conditioning session occurred. At the onset of each session, animals were weighed and each housing pair was separated in their home-cage with a wire-mesh divider 15 min prior to the 1 hr conditioning/test session. The wire mesh divider allowed for measurement of individual consumption without the stress of isolate housing, and has been used previously in our laboratory [13] . At the onset of conditioning, each animal was provided with one bottle containing 10% sucrose in tap water. Immediately following the 1-hr access period, the bottle was removed and the animal was injected interperitoneally with either 0 or 1 g/kg ethanol (12.6% v/v solution in 0.9% saline). Each pair of animals housed together received the same drug challenge and remained separated with the wire-mesh divider for an additional 15 min to avoid association of any possible immediate negative effects of the injection with their housing partner. After 15 min, the mesh dividers were removed and each pair of animals was provided with ad libitum access to a fresh bottle of water which was pre-weighed for determination of ad libitum water intake to be used in calculation of water deprivation the following day. This alternating two day procedure of 24 hr of 50% water deprivation followed by a conditioning/test session and 24 hr of ad libitum water was repeated for a total of 5 test days. Thus, after the first conditioning day, each conditioning/test day served as both a test of conditioning from prior days as well as an additional conditioning trial, thereby allowing monitoring of the development of a CTA across days (modified from [27] ). Immediately following bottle removal on the final conditioning/test day, animals were sacrificed via rapid decapitation and trunk blood was collected for assay of testosterone, estradiol, progesterone, and corticosterone.
Hormone assays
Plasma collected from whole blood was stored and maintained at −80°C until time of assay. Testosterone, estradiol (and progesterone) levels were used to confirm removal of the gonadal tissue in males and females, respectively, whereas corticosterone levels were used as a biomarker of stress. For analysis of testosterone, estradiol, and progesterone, plasma samples were thawed and assessed via radioimmunoassay (RIA) using a 125 I double antibody kit from MP Biomedicals (Solon, OH), with specificities of 100% for each hormone assayed. Testosterone assay sensitivity was 0.03 ng / ml, with inter-and intra-assay coefficients of variation of 10.1 and 6.6%, respectively. Estradiol assay sensitivity was 7.2 pg / ml, with inter-assay coefficients of 9% and intra-assay coefficients of 7.3%. Progesterone assay sensitivity was 0.11 ng/ml, with inter-assay coefficients of 7.9% and intra-assay coefficients of 5.9%. Samples and standards for each hormone assay were run in duplicate, using a Packard Cobra II Autogamma Counter (PerkinElmer, Boston, MA), with disintegrations per minute averaged against a standard curve. Plasma CORT levels were determined by RIA using competitive binding tritium-based kits obtained from MP Biomedicals, Inc. with 100% specificity for rat CORT. The sensitivity of the competitive binding assay was 25 pg/tube, with inter-assay coefficients of 10.4% and intra-assay coefficients of 6.1%. Standards and samples were assayed in duplicate, with disintergrations per minute averaged against a standard curve plotted with each assay and input into GraphPad Prism 5.0 software for calculation of concentration in each sample.
Data Analyses
Prior to all analyses, data were checked for outliers and any value greater or less than 2 standard deviations from the mean was removed. Due to this, 22 intake data points (≤1%) met this criteria and were replaced with the average intake from the surrounding days for that subject. Additionally, 1 animal was removed prior to analysis due to low baseline intake (i.e., intake <10 ml).
Baseline intake (ml/kg), body weight (g), and hormone levels were analyzed using factorial ANOVAs (i.e., 2 age of surgery X 2 sex X 3 hormonal status). Test day intake (in ml/kg) was analyzed across the 5 test days via repeated measures ANOVAs. Fisher's test was used to explore significant interactions among the groups of interest.
Results
Body weight
The factorial ANOVA of body weight (g) yielded an age of surgery X hormonal status X sex interaction [F(2, 204) = 25.19, p<0.00001]. Fisher's test demonstrated that in females, early GX resulted in significantly higher body weights relative to all other groups (Figure 1,  left) . In males, an opposite pattern emerged, with early GX resulting in significantly lower body weight relative to early SH and NM males. While no differences emerged between the late females, late NM males weighed significantly more than late GX and SH males ( Figure  1 , right).
Sucrose consumption on baseline day
The analysis of baseline sucrose consumption (ml/kg) demonstrated a main effect of age of surgery [F(1,222) = 26.82, p<0.00001], with late manipulated animals, regardless of sex or surgery condition, consuming significantly less sucrose on baseline day relative to early manipulated animals from the same surgery condition. Additionally, a hormonal status X sex interaction revealed that, in males, GX animals consumed more sucrose than SH and NM males regardless of age of surgery (Figure 2 ).
Sucrose consumption on test days
The repeated measures ANOVA for sucrose consumption (ml/kg) across the five test days revealed a 5-way interaction of day X age of surgery X hormonal status X dose X sex [F(8,840) = 2.34, p<0.05]. There was little impact of hormonal status or age of surgery on sucrose consumption in females: all groups conditioned with ethanol demonstrated and maintained lower intake by the first or second day (Figure 3a) . Among males, early GX males conditioned with ethanol consumed significantly less sucrose on all test days relative to saline-injected counterparts, whereas early SH and NM animals only expressed lower sucrose consumption beginning on test days 3 and 4, respectively (Figure 3b, top ). An opposite pattern was apparent in late manipulated animals. Late ethanol-treated GX males demonstrated lower sucrose intake compared to saline-treated males starting on test day 3 whereas late SH and NM males consumed significantly less sucrose beginning on days 2 and 1, respectively (Figure 3b, bottom) .
Hormone levels
In females, analysis of estradiol levels revealed a main effect of hormonal status [F(2,108) = 8.87, p<0.001]; regardless of age of surgery, GX females had significantly albeit modestly lower levels of estradiol than SH females, with no difference observed between NM and SH females. In males, the ANOVA for testosterone levels revealed a main effect of hormonal status [F(2,107) = 57.12, p<0.00001], indicating that testosterone levels were significantly lower in GX animals than SH animals, regardless of age of surgery. Interestingly, SH males had significantly higher levels of testosterone relative to NM males, regardless of SH surgery age (see Table 1 for all hormone levels).
Analysis of progesterone revealed an age of surgery X hormonal status X sex interaction [F(2,213) = 3.23, p<0.05]. Early GX females had significantly lower progesterone levels than early SH females, with no difference observed between the early SH and NM females. Among late manipulated females, GX females again had lower levels of progesterone than late SH's, with late SH females having higher levels than late NM. No differences in progesterone were evident across groups in males. Both early and late SH and NM females had significantly higher progesterone levels than their male counterparts.
The corticosterone (CORT) data violated homogeneity of variance and was subsequently transformed via log transformation. The factorial ANOVA demonstrated a main effect of sex [F(1,219) = 77.60, p<0.0001] as well as a hormonal status X sex interaction [F(2,219) = 6.95, p<0.001]. As anticipated, females in all groups had higher levels of CORT compared to comparably treated males. There was also a trend for GX females to have lower CORT levels than SH and NM females, regardless of age of surgery. In males, an opposite pattern emerged: GX males had significantly higher CORT levels relative to SH and NM males.
Discussion
The current experiment explored the possibility that alterations in the aversive properties of ethanol (as indexed via CTA) may contribute to the elevated ethanol consumption observed in gonadectomized relative to sham-operated males seen previously in our laboratory [22, 23] . Our results showed that, in males, removal of the testes prior to puberty (i.e., early GX) resulted in animals that showed and maintained an aversion to ethanol after a single ethanol exposure (i.e., day 1). This was different from the effect observed in early SH and NM males, which showed an attenuated aversion to the effects of ethanol, as evidenced by an emergence of a CTA on day 3-4. Post-pubertal removal of the testes (i.e., late GX) resulted in a generally opposite in male rats, with late GX males developing an aversion to ethanol by the third day relative to SH and NM animals that started showing an aversion on days 2 and 2, respectively. In females, ovariectomy had little effect on ethanol-induced CTA. Both early and late GX and SH females exhibited aversions to ethanol by the first or second test day which continued throughout the experimental procedure.
Over the past decades there have been a number of reports of sex differences in CTA in adult rodents [28] [29] [30] [31] . Males have been reported to acquire a CTA faster with lithium chloride (LiCl) [30] and drugs of abuse (e.g., ethanol [31] ) than females. The faster acquisition of a CTA and slower extinction seen in males has been reported to be hormone dependent [28, 30] . For example, the proportion of males that acquired a LiCl CTA after GX in adulthood was found to be significantly smaller than SH males, an effect reversed by testosterone replacement. The effects in females were less clear in this study, although somewhat more GX females acquired a CTA than did SH females, suggesting a possible role for ovarian hormones as well [30] . The results from our male data do not support the notion that the presence of testosterone increases CTA in males, given that both late GX and SH males acquired a CTA by the second and third test days. In fact, the data from our early males suggest an opposite effect, with early GX males showing a more rapid expression of ethanol CTA relative to early SH males (day 1 vs day 3, respectively). The inconsistencies between studies may reflect procedural differences (e.g., history of injection, water restriction schedule), strains used, or unconditioned stimulus (e.g., ethanol, LiCl, cocaine). Thus, overall the data are still mixed as to whether males and females develop CTAs differently [14, 32, 33] and what role gonadal hormones play in mediating the aversive properties of ethanol and other drugs of abuse.
In the current study, little impact of GX at either age was seen in females, a finding similar to the limited impact of GX on CTA in females reported by Chambers and colleagues [30] . This lack of impact of GX on ethanol CTA in females is reminiscent of prior research in rodents examining the role of gonadectomy on ethanol intake where little impact of ovariectomy was found on ethanol consumption [22, [34] [35] [36] . It is possible that testing intact females (i.e., SH and NM) across varying stages of estrous could have increased variability in our data, making it more difficult to detect clear effects in females. While it has been shown that estrous cycle does impact drug intake in females [37] , it also has been shown to have no effect on total ethanol intake in females, changing only the microstructure of drinking bouts [38] . Nevertheless, it is possible that estrous cycle may alter the aversive properties of ethanol in females in a cycle-dependent manner.
Another possibility for the absence of GX effects in females relative to males in the present study may be related to sex differences in the magnitude of surgery-related decreases in gonadal hormones. Although the estradiol levels in early and late GX females were significantly lower than their SH counterparts, the relative decline in estrogen levels was small (~10%)-findings not unexpected given multiple other sources of estrogen (e.g., adrenals, liver, fat, muscle) [39, 40] . Unfortunately, most studies examining GX-related effects on ethanol intake fail to report hormone levels following gonadectomy (see [22] for an exception); thus, it is difficult to say definitively whether residual estradiol levels could have contributed to the general absence in effects of GX on CTA seen in females. While it was not possible to confirm complete removal of the ovaries with estrogen, it is unlikely that much residual ovarian tissue was left in the females given that progesterone levels were significantly and robustly lower in GX than SH females (i.e., ~91% reduction) after surgery at either age. This was expected given progesterone's role in female reproductive function, with the ovary being the key site for production and synthesis of progesterone [41] . Progesterone levels in late SH females differed significantly from NM females, with late SH females having higher levels relative to their NM counterparts, an effect possibly attributable to progesterone's close involvement with stress and anxiety [42] .
While the body weight and progesterone data provide clear evidence that the ovaries were appropriately removed in GX females, the estradiol levels we observed both in intact and gonadectomized females (see Table 1 ) are high relative to those reported by others [43] [44] [45] . The differences in estradiol levels may be due to the particular assay used. A recent study [46] investigated estradiol levels in female Sprague-Dawley rats across various stages of the estrous cycle using three popular RIA assay kits: Diagnostic Products Corporation (DPC), Diagnostic Systems Labs (DSL), and MP Biomedical (MPB) (the kit used in the current study). Estradiol levels obtained in intact female rats using these three assays ranged from 6-63, 15-34, and ~114-169, pg/ml, respectively. The authors were unsure as to why the MPB assay yielded significantly higher estradiol levels; however, their levels closely resemble what we observed after using this assay kit, and may have contributed to the surprisingly high levels of estrogen that were observed here.
Although gonadectomy had little impact on CTA, some effects on weight gain were observed in females. For example, reminiscent of previous work from our laboratory [22] , early (i.e., pre-pubertal) ovariectomy resulted in females that weighed significantly more than early SH-operated females, with no differences observed between hormonal status in late-manipulated females, perhaps because of the shorter post-surgery-to-test interval following late than early surgery. These results are consistent with the rodent literature demonstrating weight gain in ovariectomized female rats [47] [48] [49] . The hyperphagia and subsequent weight gain that results from ovariectomy has been shown to be reversible with estradiol treatment, suggesting a role for this hormone in regulating food intake [47, 50, 51 ].
An opposite pattern emerged following pre-pubertal gonadectomy in males. Castration prior to puberty resulted in males that weighed significantly less at the beginning of the experimental procedure in adulthood than did SH-operated males-findings consistent with previous data from our laboratory [22] . While there was no difference between the early SH and NM males, late SH surgery resulted in animals weighing significantly less than late NM. While this effect could possibly reflect an effect of surgical stress, it should be noted that this was not seen in the females or in previous data in males [22] . Effects of late SH were also not evident in terms of corticosterone levels, with similar levels seen in SH and NM males from both surgery ages, again, data that do not support a stress explanation. In contrast, however, males GX at either age showed elevated levels of corticosterone relative to both SH and NM control males-a likely partial feminization of corticosterone levels due to the absence of testosterone [52] .
Sucrose consumption is commonly used as a marker of anhedonia with suppressed intake of the sweetened solution presumed to reflect a hedonic deficit typically observed in rodents following a stressor ( [53] [54] [55] , although see [56, 57] ). Interestingly, the apparent hedonic value of sucrose was suppressed by late manipulation in both males and females: regardless of hormonal status, rats of either sex that were manipulated post-pubertally (i.e., late GX, SH, or NM) consumed significantly less sucrose at baseline than pre-pubertal-manipulated animals. These data suggest that, perhaps, the manipulation-to-test interval may not have been sufficiently long in late-manipulated relative to early-manipulated animals (7 days vs. >50 days, respectively), to recover from the intital experimental perturbations, and hence they may have been more stressed at time of testing. However, the corticosterone levels between early-and late-manipulated animals were not different, which does not correspond with data showing both higher corticosterone levels and less sucrose consumption in stressed mice relative to their non-stressed counterparts [58] . Other factors may be involved which altered the hedonic value of sucrose between the early and the late manipulated groups.
Baseline sucrose intake also differed between GX and SH-operated males, regardless of age of surgery. Males who were gonadectomized at either age consumed a greater amount of sucrose than their SH counterparts-a difference not observed between GX and SH females. Prior data on sweet taste preference following gonadectomy in male and female rats are mixed, with some reporting that saccharin preference is lower in GX females relative to intact females, with a trend for GX males to have a greater saccharin preference than intact males [59] . In another study, glucose preference in GX females changed as a function of glucose concentration (i.e., decreased intake observed with a 12% solution but increased intake of a 5% solution) relative to pre-GX intake, whereas no GX effects were observed in males [60] . Procedural differences (e.g., sweetener used, concentration) may account for the diversity of findings across studies.
Conclusions
Taken together, these data suggest that the increased ethanol consumption following gonadectomy in males is not attributable to an attenuation in the aversive properties of ethanol. That is, males given early gonadectomy exhibited a stronger CTA to ethanol while late gonadectomized males exhibited an opposite pattern, whereas ethanol intake was similarly elevated after GX at either age among males in prior work in our laboratory [22, 23] . An alternative possibility is that the elevations in ethanol intake following GX in males may reflect a gonadectomy-associated enhancement in sensitivity to the positive (e.g., socially enhancing) effects of ethanol, a possibility currently being investigated in our laboratory.
Highlights
• Pre-pubertal GX resulted in an enhanced EtOH CTA relative to SH and NM males
• Post-pubertal GX did not alter EtOH sensitivity compared to intact males
• In females, GX resulted in little impact on EtOH sensitivity regardless of surgery age
• Late manipulation altered the hedonic value of sucrose in males and females Body weight (g) of female (left) and male (right) gonadectomized (GX), sham-operated (SH), or NM rats. Data are presented as mean ± SEM. $ indicates a significant difference between early GX and SH animals of the same sex. @ indicates a significant difference between late SH and NM males. p<0.05. Sucrose intake (ml/kg) on baseline day is presented for females (left) and males (right). # denotes a significant difference between early and late animals across all surgery conditions. * denotes a significant difference between GX and SH males, regardless of age of surgery. Sucrose intake (ml/kg) across the 5 test days is shown for females ( Figure 3a ) and males ( Figure 3b ) for early (top panel) and late (bottom panel) surgery conditions. * represents a significant difference between ethanol-and saline-treated animals of a given sex and age of surgery group for that test day. Table 1 Hormone levels (mean SEM) in females (left) and males (right) 
